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1 Overall quality at a glance i ○
The following experimental techniques were used to determine the structure:
ELECTRON MICROSCOPY
The reported resolution of this entry is 4.00 Å.
Percentile scores (ranging between 0-100) for global validation metrics of the entry are shown in the following graphic. The table shows the number of entries on which the scores are based. The table below summarises the geometric issues observed across the polymeric chains. The red, orange, yellow and green segments on the bar indicate the fraction of residues that contain outliers for >=3, 2, 1 and 0 types of geometric quality criteria. A grey segment represents the fraction of residues that are not modelled. The numeric value for each fraction is indicated below the corresponding segment, with a dot representing fractions <=5%
Metric
Mol Chain Length Quality of chain 1 A 447
B 457
2 Entry composition i ○ There are 6 unique types of molecules in this entry. The entry contains 6913 atoms, of which 0 are hydrogens and 0 are deuteriums.
In the tables below, the AltConf column contains the number of residues with at least one atom in alternate conformation and the Trace column contains the number of residues modelled with at most 2 atoms.
• Molecule 1 is a protein called Tubulin alpha-1 chain. The second graphic shows the sequence view annotated by issues in geometry. Residues are colorcoded according to the number of geometric quality criteria for which they contain at least one outlier: green = 0, yellow = 1, orange = 2 and red = 3 or more. Stretches of 2 or more consecutive residues without any outlier are shown as a green connector. Residues present in the sample, but not in the model, are shown in grey.
Mol Chain Residues
• Molecule 1: Tubulin alpha-1 chain Chain A:
• Molecule 2: Tubulin beta chain Chain B: E22  V23  H39  V49  Y50  F51  N52  R62  D67  I73  I81  R86  P87  D88  N89  Y90  I91  F92  W101  A102  K103  T107  E108  L112  V113  D114  L130  Q131  I135  T143  F159  P160  D161  R162  T166  L170  T175   V180  C201  I202  D203  N204  C211  L215  H227  V232  T238  S239  L240  P243  S248  D249  L250  R251  L257  V268  G269  F270  L273  Q292  D295  A296  K297  N298  A314  R318  K324  D328  V342  E343  W344  S355  Q359  G360  L361  Q375   Y398  G402  M403  D404  E405  V419  E427  ALA  THR  VAL  GLU  ASP  ASP  GLU  GLU  VAL  ASP  GLU  ASN  GLY  ASP  PHE  GLY  ALA  PRO  GLN  ASN  GLN  ASP  GLU  PRO  ILE  THR  GLU  ASN There are no bond length outliers.
There are no bond angle outliers.
There are no chirality outliers.
There are no planarity outliers.
Too-close contacts i ○
In the following table, the Non-H and H(model) columns list the number of non-hydrogen atoms and hydrogen atoms in the chain respectively. The H(added) column lists the number of hydrogen atoms added and optimized by MolProbity. The Clashes column lists the number of clashes within the asymmetric unit, whereas Symm-Clashes lists symmetry related clashes. 1  A  3438  0  3339  29  0  2  B  3352  0  3220  50  0  3  A  32  0  12  0  0  4  A  1  0  0  0  0  5  B  28  0  12  1  0  6  B  62  0  51  19  0  All  All  6913  0  6634  82  0 The all-atom clashscore is defined as the number of clashes found per 1000 atoms (including hydrogen atoms). The all-atom clashscore for this structure is 6.
Mol Chain Non-H H(model) H(added) Clashes Symm-Clashes
All (82) There are no symmetry-related clashes.
Torsion angles i ○

Protein backbone i ○
In the following table, the Percentiles column shows the percent Ramachandran outliers of the chain as a percentile score with respect to all PDB entries followed by that with respect to all EM entries.
The Analysed column shows the number of residues for which the backbone conformation was analysed, and the total number of residues. 
Protein sidechains i ○
In the following table, the Percentiles column shows the percent sidechain outliers of the chain as a percentile score with respect to all PDB entries followed by that with respect to all EM entries.
The Analysed column shows the number of residues for which the sidechain conformation was analysed, and the total number of residues. There are no RNA molecules in this entry.
Mol Chain Analysed Rotameric Outliers Percentiles
5.4 Non-standard residues in protein, DNA, RNA chains i ○ There are no non-standard protein/DNA/RNA residues in this entry.
Carbohydrates i ○
There are no carbohydrates in this entry.
Ligand geometry i ○
Of 4 ligands modelled in this entry, 1 is monoatomic -leaving 3 for Mogul analysis.
In the following table, the Counts columns list the number of bonds (or angles) for which Mogul statistics could be retrieved, the number of bonds (or angles) that are observed in the model and the number of bonds (or angles) that are defined in the Chemical Component Dictionary. The Link column lists molecule types, if any, to which the group is linked. The Z score for a bond length (or angle) is the number of standard deviations the observed value is removed from the expected value. A bond length (or angle) with |Z| > 2 is considered an outlier worth inspection. RMSZ is the root-mean-square of all Z scores of the bond lengths (or angles). 
Other polymers i ○
There are no such residues in this entry.
Polymer linkage issues i ○
There are no chain breaks in this entry.
